Socially monogamous prairie voles (Microtus ochrogaster) form enduring pair bonds between mates, and have become an informative animal model for exploring the neurobiology of social attachment. The opiate system has long been implicated in the regulation of infant-mother attachment, and mu-opioid receptors in the nucleus accumbens (NAcc) mediate the reinforcing properties of many natural rewarding stimuli. However, the role of the opiate system in partner preference formation, the laboratory proxy for pair bonding, has not been explored. The NAcc plays a critical role in pair bonding in female prairie voles. In contrast, the caudate-putamen (C-P), an anatomically parallel structure involved in reward-and cue-based learning, has not been implicated in pair bonding and has traditionally been used as a control injection site. We hypothesized that endogenous opioids play a role in partner preference formation in female prairie voles via activation of mu-opioid receptors in the NAcc. To test this hypothesis, we first administered the opioid antagonist naltrexone (NTX) (IP, 7.5 mg/kg, Q6H) or saline to adult female prairie voles during an 18-hour mating period with a male partner. NTX injected females mated significantly less during the first 4 hours of cohabitation (p < 0.01) and displayed a significant preference for the stranger (p<0.01), suggesting that the non-selective antagonist effectively blocks partner preference formation. We then explored the role of mu-opioid receptors within the brain more specifically by sitespecific administration of the mu-opioid selective antagonist CTAP. We administered CTAP or saline to the NAcc (1 μg/0.2 μL bilateral), the C-P (1 μg/0.2 μL bilateral), or i.c.v. (2 μg/0.4 μL unilateral) prior to a 24-hour mating period. Control females receiving vehicle in the NAcc, C-P, or i.c.v. all displayed a significant partner preference (p<0.01 for all groups). Females receiving CTAP in the NAcc (p=0.03) or i.c.v. (p<0.01) also displayed significant partner preferences. Only CTAP injected into the C-P was effective in blocking partner preference formation (p>0.05). Furthermore, the central antagonist treatments did not affect mating behavior during the cohabitation period. These data strongly implicate the opiate system in pair bond formation in female prairie voles, and suggest that mu-opioid receptors in the C-P mediate this effect.
